The Hamiltonian of the simplest super p-brane model preserving 3/4 of the D = 4 N = 1 supersymmetry in the centrally extended symplectic superspace is derived and its symmetries are described. The constraints of the model are covariantly separated into the first-and the second-class sets and the Dirac brackets (D.B.) are constructed. We show the D.B. noncommutativity of the super p-brane coordinates and find the D.B. realization of the OSp(1|8) superalgebra. Established is the coincidence of the D.B. and Poisson bracket realizations of the OSp(1|8) superalgebra on the constraint surface and the absence there of anomaly terms in the commutation relations for the quantized generators of the superalgebra.
Introduction
As shown in [1] exotic BPS states preserving M−1 M fraction of N = 1 supersymmetry can be realized by static configurations of free tensionless super p-branes (p = 1, 2, ...) with the action linear in derivatives 1 . These static configurations were described by general solutions of the equations of motion of super p-branes evolving in superspace extended by tensor central charge (TCC) coordinates. Because of the OSp(1|2M) global symmetry of the model, its static p-brane solution was formulated in terms of symplectic supertwistors previously used while studying superparticle models [3] , [4] , [5] and forming a subspace of the Sp(2M) invariant symplectic space [6] , [7] . As a result, the static form of the discussed supertwistor representation of the BPS brane solution is not static in terms of the original superspace-time and TCC coordinates. It is static only modulo transformations of enhanced κ-symmetry and its accompanying local symmetries, since the supertwistor components are invariant under these gauge symmetries, as shown in [8] . The unphysical p-brane motions related to the gauge symmetries were geometrically realized as the abelian shifts [8] of the space-time and TCC coordinates by the Lorentz bivectors (generally multivectors) generalizing vector light-like Penrose shifts of the standard space-time coordinates [9] . Being inessential on the classical level of consideration, these shifts may turn out to be essential in the quantum dynamics of strings and branes. This necessitates quantum treatment of the model [1] in the original variables that belong to the superspace extended by TCC coordinates and auxiliary spinor fields. An interest to this problem is stimulated by a conjectured relation of the tensionless strings with higher spin theories and free conformal SYM theories [10] , [11] , [7] , as well as by the presence of higher spins in the quantized OSp(1|2M) invariant model of superparticle [12] .
The Dirac analysis of the Hamiltonian structure of tensionless extended objects permits to outline some peculiarities of their quantum dynamics [13] , [14] , [15] . For the case of dynamical systems including the second-class constraints, such information is accumulated in the Dirac brackets used during the quantization procedure. The brane model [1] contains the first-and the second-class constraints in view of the linear character of the Lagrangian in the world-volume time derivatives and the presence of the auxiliary spinor field parametrizing the string/brane momenta. Construction of the Dirac brackets for the discussed super pbrane model implies its Hamiltonian analysis with a covariant division of the first-and the second-class constraints.
As an example we solve this problem here for the D = 4 N = 1 super p-brane model and construct its Hamiltonian and Lorentz covariant Dirac brackets. We find that the Hamiltonian symplectic structure of the brane model encoded in the Dirac brackets is parametrized by only one dynamical variable ρ τ describing the proper time component of the vector density ρ µ . A covariant reduction of the phase space excluding ρ τ leads to the appearance of a nonlocal factor in the Dirac brackets depending on the light-like projection of the super p-brane momentum. It exposes an important distinction of the brane dynamics from the superparticle dynamics which may turn out to be essential in the quantum picture. We start the investigation of this problem and find the Dirac bracket (D.B.) noncommutativity between the space-time, TCC and auxiliary brane coordinates. To study effects of the noncommutativity on the algebraic level we construct the D.B. realization of the OSp(1|8) superalgebra of the global symmetry of the model. Established is the coincidence between the D.B. and P.B. realizations of the superalgebra, but only on the primary constraint surface. Applying theqp ordering prescription, previously studied in [13] , we consider a quantum realization of the OSp(1|8) superalgebra and establish that its commutation relations are anomaly free on the constraint surface. 
includes the world-volume pullback 
whereη is real Goldstone fermion associated with the spontaneous breakdown of
The new object
which is the supersymmetric generalization of Sp(2M) symplectic metric ω (2M) . In view of (3) and (4), the action S p (1) is presented in the supertwistor form
that is apparently invariant under the global generalized superconformal OSp(1|2M) symmetry. For the particular case of D = 11 the action (6) invariant under the OSp(1|64) symmetry was considered in [16] . The original action (1) is invariant under (M − 1) κ−symmetries since the transformation parameter κ a is restricted by only one real condition
as it follows from the transformation rules of the primary variables
It is easy to show that all components of the supertwistor Y Λ = (iU a ,Ỹ a ,η) are invariant under κ−symmetry transformations (7), (8) 
so that the new representation of S p (6) includes only κ−invariant variables. Note that in 4−dimensional space-time Y Λ contains only 9 real variables that is twice less than the number of the original variables Y ab , θ a , U a .
3 Example of the OSp(1|8) invariant string/brane model. Primary constraints OSp(1|8) is the global supersymmetry of the massless fields of all spins in D = 4 spacetime extended by TCC coordinates [6] , [7] . Therefore, we study D = 4 example of the string/brane model (1) formulated in generalized (4 + 6)−dimensional space M 4+6 extended by the Grassmannian Majorana bispinor θ a . In this case the D = 4 N = 1 superalgebra
includes the TCC two-form Z mn , and the matrix coordinates Y ab are
where
with the charge conjugation matrix C chosen to be imaginary in the Majorana representation.
Here we use the same agreements about the spinor algebra as in [1] .
In the Weyl basis real symmetric 4 × 4 matrix Y ab is presented as
In the D = 4 case the auxiliary Majorana spinor U a (τ, σ M ) together with other auxiliary Majorana spinors V a (τ, σ M ), (γ 5 U) a and (γ 5 V ) a form a local spinor basis
attached to string/brane world volume and the γ 5 −matrix is
Respectively the linear independent Weyl spinors u α and v α may be identified with the local Neuman-Penrose dyad [9] 
In the Weyl basis the action (1) acquires the form
where the supersymmetric one-forms ω µαα and ω µαβ are
The momenta densities P
are canonically conjugate to the coordinates
with respect to the Poisson brackets
with the periodic δ−function δ p ( σ − σ ′ ), where σ = (σ 1 , ..., σ p ), for the case of closed string/brane studied here.
As far as S p (18) is linear in the proper time derivatives, it is characterized by the presence of the primary constraints. These constraints may be divided into four sectors.
The bosonic Φ−sector includes the constraints Φ ≡ (Φα α , Φ αβ ,Φαβ) with
The constraints from the Grassmannian Ψ−sector, where Ψ = (Ψ α ,Ψα), are given by
The dyad or (u, v)−sector is formed by the constraints
Finally, the ρ−sector includes the constraints
The constraints forming Φ−sector have zero Poisson brackets (P.B.) among themselves and with the Ψ−sector constraints
They also P.B. commute with P α v ,Pα v , Ξ,Ξ and P
The Ψ−constraints have zero P.B. with the constraints from all other sectors, but have nonzero P.B. among themselves. Note that the constraints (23)-(26) do not contain the space-time x αα and TCC z αβ ,zαβ coordinates as well as the ρ M components. To find all local symmetries of the brane action, it is necessary to split the constraints (23)-(26) into the first-and second-class constraints. Then the P.B. of the first-class constraints with the brane coordinates will generate the local symmetries in accordance with the Dirac prescription.
4 Ψ−sector: (3 ⊕ 1)−splitting and first-class constraints generating enhanced κ−symmetry
Here we find the Hamiltonian realization of the enhanced κ−symmetry generators. The generators of κ−symmetry are included into the Ψ−sector (24) of the primary constraints due to their Grassmannian graduation. To derive these constraints it is enough to study only Poisson brackets among the Ψ−constraints
because of the commutativity of the Ψ−sector with the others. Then upon the multiplication of (29), (30) by u β (τ, σ ′ ) andūβ(τ, σ ′ ), respectively, and using (17) we find
are the first-class constraints. The Poisson brackets between the Ψ (u) ,Ψ (u) are the following
where T (u) and Φ (u) are the constraints
The remaining two constraints from the Ψ−sector are presented by the projections
Projecting the Poisson brackets (29), (30) on the spinors v β (τ, σ ′ ) andvβ(τ, σ ′ ) and summing up the resulting expressions we find
where the real constraint Ψ
(v)
R is defined by the sum
The Poisson brackets (36) show that Ψ
R is the real first-class constraint. Multiplying (36) by u α (τ, σ) we find
The Poisson brackets for Ψ
where the real constraintT
Thus, the Ψ−sector constraints are split into the three real constraints Ψ (u) ,Ψ (u) and Ψ 
The calculation of the Poisson brackets for Ψ 
resulting to the weak equality
proving that Ψ
I is the second-class constraint. Therefore, value of the nonzero world-volume field ρ τ measures breaking of the fourth κ-symmetry of the brane model. Using the definition of canonical Poisson brackets
we find the transformations of the θ−coordinates under the charges corresponding to the first-class constraints
To connect the transformations (45) with the original κ−symmetry transformations (8) let us expand κ α in the dyad basis
Then the transformations (8) are presented in the form
in view of the condition Im(κ β u β ) = 0 equivalent to (7) . Comparison of (45) and (47) shows that the transformations (45) are the original κ−symmetry transformations with the complex parameter κ and the real parameter κ R connected with the original parameters κ α by the relations
Therefore, we proved that the first-class constraints Ψ (u) ,Ψ (u) and Ψ
R are the generators of three κ−symmetries since their Poisson brackets are closed by the constraints from the Φ−sector. We shall comment these Poisson brackets in the next section, where the division of the Φ−sector into the first-and the second-class constraints will be considered.
Φ−sector: (6 ⊕ 4)−splitting and first-class constraints generating new local symmetries
The Poisson brackets (33) of the κ−symmetry constraints Ψ (u) andΨ (u) are closed by the constraints Φ (u) and T (u) (34) from the Φ−sector. Let us show that the latter constraints are also the first-class ones. It is easy to see that the constraint Φ (u) transforms the x−coordinates but leaves all other variables in S p (18) intact. The transformation of the x−coordinates is
and is the local symmetry of the action S p (18)
due to the relation (17) u α u α = 0. Consequently, the constraint Φ (u) is the first-class one. The transformation (49) is the local shift of x m along the light-like 4−vector (uσ mū )
and can be rewritten as a weak equality
as it follows after utilization of the canonical Poisson brackets
The transformations (53) do not change the action (18)
and, consequently, are the first-class constraints too.
To establish the geometric sense of the transformations (53) let us multiply them by (σ mn ε) αβ and (σ mn ε)αβ, respectively, and sum up the results. Then we find
using the relation [17] 
connecting the spinor representation z αβ of the TCC coordinates with the tensor representation) z mn = −z nm . In terms of the Majorana spinor U a (15) the transformation (56) is presented as
with the real parameters ǫ (R)
Now let us take into account the observation [18] that the bivectors (Ū γ mn U) and (Ū γ mn γ 5 U) are null tensors, i.e.
This means that T (u) andT (u) generate the local shifts of z mn along the isotropic bivectors (60) and these shifts are a natural generalization of the vector light-like shift (51). On the other hand, these shifts may be presented as the local shifts along the TCC momentum
if the primary constraints (23) are taken into account. Thus, the Poisson brackets (33) can be presented in the form including only the first-class constraints
where the r.h.s. of (62) are the vector Pα α and the tensor π αβ momenta projections on the isotropic (bi)vectors.
The next first-class constraint from the Φ−sector is the constraintT R transforms only the variables from the Φ−sector x αα , z αβ ,zαβ
Using the transformations (63) we find
and conclude that this transformation is a local symmetry of the brane action (18) . The symmetry transformation (63) describes local shifts of x m and z mn coordinates along the second light-like direction (vσ mv ) formed by the dyad v α . But, unlike the light-like shifts (51), (53), the shifts (63) are admissible only due to the mutual cancellation between the x and z contributions into the action variation (64). This result hints that shifts in the directions transversal to the light-like ones u αūα , v αvα and u α u β , v α v β may be the symmetries of the action (18) too. To answer this question let us remind that the real basic orts m (±) n of the local tetrade which are orthogonal to the real light-like orts n (±) n are given by [17] , [18] 
The local shifts of the x-coordinates in the transverse directions m
generated by the constraints Φ
However, these variations may be compensated by the corresponding transformations of the TCC coordinates z αβ
generated by the constraints T (+) and T (−)
In fact, the variations of the action (18) generated by the doubled constraints 2T
(+) and 2T
exactly compensate the variations (68). It proves that the two real constraintsT (±) belong to the first class
Thus, we constructed six real bosonic constraints
(72) belonging to the first class out of the ten primary constraints (23) of the Φ−sector.
Further we find additional first-class constraints that are certain linear combinations of the constraints from the Φ-, (u, v)-and ρ-sectors.
6 Dyad sector: 2 ⊕ 8−splitting and first-class constraints
By analogy with the Ψ-and Φ-sectors one can assume that the first-class constraints from the (u, v)-sector describe the local symmetries related to dyad shifts along themselves. The
are generated by the constraints P
These shifts supply obvious local symmetry of the action (18) since S p does not depend on v α . The same is true for the primary constraints from Φ−, Ψ− and ρ−sectors
Moreover, these shifts do not change the Ξ andΞ constraints that depend on v α andvα
as it follows from the canonical relations
and their complex conjugate. Therefore, the two real constraints (74) are the first-class constraints, and they have zero Poisson brackets between themselves
However, the v−shifts along themselves generated by the constraints P
do not preserve the constraints Ξ andΞ
As a result, the constraints (79), as well as the constraints P
are not the first-class ones. Moreover, the u α −shifts along v α , generated by the constraints P
which also have zero Poisson brackets with Ξ andΞ
are not the symmetries of S p . These constraints have also nonzero Poisson brackets with the Φ−sector constraints
where the canonical P.B. relations
were used. After multiplication of (84) by v β (τ, σ ′ ) and v γ (τ, σ ′ ), respectively, we find
where the r.h.s. of (86) do not belong to the primary constraints. So, we resume that the (u, v)−sector itself includes only two real first-class constraints, but, as we shall see below, some of the considered shifts may be compensated by the transformations from the ρ−sector.
7 ρ−sector: p ⊕ 1−splitting and first-class constraints
The ρ−sector of the p−brane constraints (26) includes p constraints of the first-class
It follows from the observation that the corresponding canonically conjugate variables ρ
do not enter the primary constraints (23)-(26) and, consequently, P
M have zero Poisson brackets with all these constraints. P
The transformations (89) are new local symmetries of the action S p due to arbitrariness in the definition of ρ M . On the other hand, the world-volume time component ρ τ enters in the Φ−sector constraints and the remaining component P
However, the transformation of ρ
generated by the constraint P (ρ) τ , which is not the first-class one, may be compensated by the corresponding transformation of dyads as we shall show below.
The Weyl symmetry constraint
Here we find the first-class constraint showing the presence of the local Weyl symmetry of the brane action. Because the Φ-sector constraints contain the dyad u α , the transformation (91) can be compensated by the following transformation of u α
generated by the constraint ∆ (u)
However, the new constraint (93) has nonzero Poisson brackets with Ξ andΞ
This noncommutativity can be easily corrected by the compensating transformation of v α
It implies the generalization of ∆ (u) (93) into the new constraint ∆ 
The local transformation generated by ∆ W is the dilation affecting only the auxiliary fields u α , v α and ρ
The transformation (98) is identified with the Weyl symmetry of the p−brane action. From the string point of view, the Weyl invariants ρ µ u αūα and ρ µ u α u β constructed from auxiliary world-volume fields are similar to the conventional Weyl invariant of tensile string
but here (98) is the symmetry the tensionless super p-brane action. The transformations (89) can be used for the gauge fixing
Then the Weyl symmetry may be used to fix ρ τ by the gauge conditioṅ
or ρ τ = ρ 0 = const. Below we shall show that the ρ M translations (89) are supplemented by reparametrization transformation of the world-volume coordinates σ M generated by p first-class constraints formed by intermixing of the primary constraints.
Secondary constraints: p space-like reparametrizations
To find the first-class constraints associated with the reparametrizations of p world-volume coordinates σ M , let us consider the canonical Hamiltonian for p−brane action (18) . Using the standard definition of the canonical Hamiltonian density
and the p−brane Lagrangian (18) we find
where we omitted the momenta from the (u, v)-and ρ-sectors equal to zero. Taking into account the definitions (23) one obtains
Due to the Ψ−constraints (24) there is the equality
where l
is the reparametrization generator of the Φ-and Ψ-sector coordinates. The total reparametrization generator L M is connected with l
by the equality
is the reparametrization generator for the coordinates u, v, ρ
It follows from Eqs.(105)-(107) that H 0 (103) may be presented in the form
As a result of the Dirac selfconsistency condition for the constraints (87)
One can check that L M have Poisson brackets with the primary constraints from all sectors weakly equal to zero. Thus, these constraints realize the σ M transformations of the reparametrization invariance of the brane action. These secondary constraints complete realization of the Dirac procedure of the first-class constraints construction. The remaining time-like τ -reparametrization constraint is not independent and is constructed from the constraints Φ (u) , T (u) (34) for x αα , z αβ and some algebraic combinations of other first-class constraints for the remaining generalized coordinates.
Y Λ supertwistor as an invariant of local symmetries
Here we shall show that (8 B + 1 F ) real components of the supertwistor Y Λ = (iU a ,Ỹ a ,η) in 4−dimensional Minkowski space extended by 6 TCC coordinates are the invariants of (8 B + 3 F ) local symmetries generated by the first-class constraints from the Φ-, Ψ-and dyad sectors. We prove that the transition from the original representation of the action (1) (or (18) ) in terms of (16 B + 4 F ) variables (x, z, u, v; θ) to the Y Λ supertwistor representation (6), including (8 B + 1 F ) components, preserves all the local symmetries of S p (1). It will follow from the observation that Y Λ forms a representation of the Weyl symmetry (98), the space-like reparametrizations (110) and its invariance under the ρ M −shifts (89). All these (2p + 1) symmetries remain local symmetries of the supertwistor representation (6) .
Starting the proof we observe that the supertwistor component U a = uᾱ uα is a trivial invariant of all the 11 symmetries generated by the Ψ-, Φ-and (u, v)-sectors. The fermionic componentη = −2i(U a θ a ) = −2i(u α θ α +ūαθα) is not transformed under symmetry transformations from the Φ− and (u, v)−sectors. Moreover, its invariance under the κ−symmetry generated by Ψ (u) ,Ψ (u) and Ψ
(v)
R (45) follows from the relations
Thus, it remains to prove the invariance of theỸ a components of the supertwistor
Due to the invariance of U a andη variables the variation ofỸ a is given by
and it is enough to verify the invariance of the upper Weyl component iy α . Using the relations (45) we find that
So, we confirmed the invariant character ofỸ a under the κ−symmetry transformations. The invariance ofỸ a under the symmetry transformations (73) from the (u, v)−sector is evident, becauseỸ a does not include v α .
The transformations ofỸ a under the symmetries of the Φ−sector are defined by
because θ a andη are invariants of these symmetries. The invariance ofỸ a under the symmetries (49) and (53) is evident because of the relations
and their complex conjugate. The invariance under the symmetry (63) follows from the cancellation between the x and z contributions δT(v)
Analogous cancellations also take place with respect to the transformations (66), (69)
and their complex conjugate. It completes the proof of invariant character of Y Λ under (8 B + 3 F ) local symmetries generated by the Ψ-, Φ-and (u, v)-sectors. These symmetries show the pure gauge character of (8 B + 3 F ) variables among (16 B + 4 F ) primary variables (x, z, u, v; θ). The transition to the supertwistor representation including (8 B + 1 F ) invariant variables Y Λ just encodes these (8 B + 3 F ) degrees of freedom
so we get the next scheme of the reduction of the original brane variables:
Taking into account the Weyl symmetry transformations (98) one can find the Weyl transformation of the supertwistorÝ
Using this result one verifies that the supertwistor representation (6) of S p is invariant under the Weyl symmetry. Indeed, the transformed action (6) is
but the last term equals zero, because Y Σ G ΣΞ Y Ξ = 0 and S ′ p = S p . Also, the supertwistor action is invariant under p remaining local symmetries (89) from ρ−sector and p worldvolume reparametrizations generated by the secondary first-class constraints (110).
Thus, we conclude that the strong reduction of the number of variables during the transition to the symplectic supertwistor representation (6) is a consequence of the described local symmetries. The pure gauge degrees of freedom are eliminated by the change of variables without any gauge fixing.
The Hamiltonian
Having completed the Dirac prescription of the first-class constraints construction we present the total Hamiltonian density of the super p-brane in the form of their linear combination
where the functions κ, a, b, c, e, f , ω andρ form the set of (9 + 2p) B + 3 F real Lagrange multipliers.
In the Hamiltonian formalism the second-class constraints are taken into account by the transition to the Dirac brackets (D.B.) which have to be changed by the (anti)commutators in the quantum dynamics. To construct the D.B. we need to find the second-class constraints remaining after the first-class constraint separation. This problem will be solved below.
Second-class constraints and the Dirac brackets
To find the second-class constraints we shall follow to the applied above projection method [13] , [17] , [18] . In the Ψ-sector only one constraint Ψ (v) I (41) has remained which is the second-class constraint, because its P.B.
are nonzero in the weak sense
In the Φ-sector there are four second-class constraints that may be constructed either from the Φ αβ -subsector alone or from the Φ αβ -and Φα α -subsectors. We choose the projections of the three remaining constraints from the Φα α -subsector
to be the second-class constraints. Then the additional fourth second-class constraint
is supplied by the Φ αβ -subsector
The second-class constraints (126), (127) have non-zero P.B. with the constraints belonging to the dyad and ρ-sectors. Therefore, we shall seek for such linear combinations from these sectors that form canonically conjugate pairs with the constraints (126), (127).
Then we find the following four second-class constraints
and
The remaining four second-class constraints forming canonically conjugate pairs are supplied by the constraints belonging to the dyad and ρ-sectors
and their complex conjugate. As a result, the P.B's. of 12 bosonic constraints (126)-(131) and one fermionic constraint (41) form the Dirac matrixĈ having the symplectic form
Then we find the determinant of the matrixĈ
The inverse matrixĈ −1 is used to construct the Dirac brackets
where F and G contain the second-class constraint set formingĈ. The inverse Dirac matrixĈ −1 is given bŷ
multiplied by δ p ( σ − σ ′ ). The matricesĈ (132) andĈ −1 (135) define the Hamiltonian symplectic structure in the total phase space of the original variables (20) and (21) . It is easy to see that this phase space can be covariantly reduced by solving the constraint Φ (v) which gives the following representation for the coordinate ρ τ ρ τ = (vPv).
As a result, the canonical pair (ρ τ , P (ρ) τ ) may be excluded from the original phase space, because P (ρ) τ ≈ 0. This reduction does not change the matrixĈ, but only strikes out the upper 2 × 2 submatrix and substitutes (vPv) for ρ τ in the remaining diagonal blocks. Then the partially reduced matrixĈ −1 red is substituted forĈ −1 . As a result of the reduction the matrixĈ −1 red contains the nonlocal factor 1 (vPv) absent in the D.B's. of the superparticle dynamics. This peculiarity of the brane's D. B's. may lead to principal distinctions between the string/brane and particle quantum descriptions.
Noncommutativity of coordinates under the Dirac brackets
The D.B. (134) defines the new commutation relations between the canonical variables encoding the second-class constraint presence. Analysis of the matrixĈ −1 (135) structure shows that the dyad-sector coordinates u α , v β commute among themselves
and with ρ τ and θ α
However, they do not commute with x αα and z αβ coordinates
The coordinates θ α have non-zero D.B's among themselves
and this results in the noncommutativity of the Goldstone fermionη (3)
But, the projection (v α θ α ) associated with the unbroken directions commutes with θ β andη
The coordinates θ α have nonzero D.B's. with x αα and z αβ either:
However, the projection (v α θ α ) has zero D.B's. with the x αα coordinates
but does not commute with the TCC coordinates z βδ
The space-time x αα and TCC coordinates z αβ have nonzero D.B'.s among themselves
The D.B. noncommutativity (146) has gauge-dependent character and one can show that the r.h.s. of (146) vanishes in the partially fixed κ-symmetry gauge
To prove this we use the decomposition of θ α in the dyad basis
and present the multipliers entering the r.h.s. of (146) as
In the gauge (147) the representations (149) reduce to
and the substitution of (150) into (146) yields
in view of the relationη 2 = 0. This proves the gauge-dependent character of the D.B. noncommutativity of the coordinates x and z between themselves.
In contrast to this picture, the D.B. noncommutativity of θ α with x αα and z αβ coordinates cannot be removed by gauge fixing since
The same conclusion takes place for the D.B.'s of the light-like projection (uxū) with the transverse coordinates x (+) and x and their P.B's. have the standard form
The "square roots" S γ andS˙γ of the generalized conformal boost densities
are given by
The generalized conformal boost densities K γλ , K γγ are respectively presented as
Using the matrix multiplication agreement one can present (162) and (163) in more compact form
and respectively
The remaining 16 generator densities of the Sp(8) algebra L αβ , L γρ (together with their complex conjugate) are defined by the P.B's.
and have the form 
(168) with the omitted terms vanishing in the strong sense. The terms in the r.h.s. of the D.B. (168) containing the non-local factor 1 ρ τ have a special structure in view of which each of them is proportional to some of the constraints of the model. As a result, we find that the contribution of the factor 1 ρ τ will be vanishing on the constraint surface. To prove this fact we note that the second term in (168) includes the two multipliers
whereLδ˙γ is the Lorentz generator complex conjugate to L δ γ . One can see that the third multiplier is vanished, because of the primary constraint P uβ ≈ 0 presence.
The third term in (168) also includes the multipliers equal
and the former is proportional to the primary constraint P uγ ≈ 0 and it complex conjugate. The same story is repeated for the fourth term in (168) which multipliers are equal to
and the first of them is vanished, because of the constraints P uγ ≈ 0 andP uγ ≈ 0 presence. Finally, the latter term in (168) including the multipliers
is also vanished, because of the constraints Ψ α ≈ 0 and P uγ ≈ 0 presence there. Conclusion is that the D.B. of K γγ and L α β on the surface of the primary constraints coincides with the Poisson bracket and is equal to
Similar analysis can be done for the D.B's. of the remaining generators of the OSp(1|8) superalgebra and, as a result, one can find that the D.B and P.B realizations of the superalgebra coincide on the primary constraint surface.
In the quantum dynamics the commutator [K γγ ,L α β ] has to be substituted for the D.B. (173) and all the coordinates and momenta should be presented by the correspondent operators. Moreover, the generators of the OSp(1|8) quantum superalgebra have to include sums of the ordered products of the coordinates and momenta. One can choose, e.g.QP-ordering, whereQ is a condensed notation for a chain of coordinate operatorsq and, respectively,P for a chain of momentum operatorsp. Then, taking into account that any, but fixedp-operator is not contained two or more times into theP-chains, forming the operatorsK γγ andL 
because the operator ordering was not broken during the calculation of the commutator (174). Thus, this commutation relation is anomalous free on the primary constraint surface. The sameQP-ordering procedure was applied to construct the remaining quantum generators of the OSp(1|8) superalgebra and we observed that all (anti)commutators of the superalgebra generators are anomalous free on the surface of some of the primary constraints.
However, this observation is not yet enough to exclude a possibility of quantum anomaly because, the above discussed subset of the primary constraints contains not only the secondclass constraints but, also the first-class constraints which equal zero only in the weak sense. So, more careful investigation of this problem needs to be done and it will be presented in another place.
Conclusion
The Hamiltonian structure of the simplest D = 4 N = 1 super p-brane model of which general solution describes the BPS state with exotic fraction of supersymmetry equal to 3/4 was studied here. The covariant division of the brane constraints into the first and second classes was found. As a result, the generators of the local symmetries and the covariant realization of the Dirac matrixĈ were constructed. The matrixĈ was diagonalized and presented in the symplectic form parametrized by the component ρ τ (τ, σ) of the brane world-volume vector density ρ µ (τ, σ). The corresponding D.B. encoding the Hamiltonian symplectic structure of the constrained super p-brane dynamics were constructed. The D.B. commutation relations between the original p-brane coordinates in the centrally extended superspace were calculated and their D.B. noncommutativity was established. The D.B. noncommutativity in the subspace of the space-time and TCC coordinates was shown to have a gauge dependent character and can be removed by complete gauge fixing of the exotic κ-symmetry. On the contrary, the D.B. noncommutativity of the Grassmannian θ coordinates among them and with the space-time and TCC coordinates was shown to be gauge independent. The constructed Dirac brackets revealed a deep dynamical role of the original auxiliary spinor variables which manifests itself in their noncommutativity with the space-time and TCC coordinates. The same effect was established for the D.B's. of the spacetime coordinates with ρ τ . Exclusion of the canonical pair (ρ τ , P
τ ) from the total phase space was shown to result in the appearance of the non-local factor 1 (vPv) in the Dirac matrixĈ −1 red and, consequently, in the Dirac brackets. This peculiarity of the Dirac brackets changed by (anti)commutators may turn out to be principal in the quantum picture of the string/brane dynamics and we started the investigation of the nonlocality problem and calculated the Dirac bracket realization of the global OSp(1|8) superalgebra. Moreover, theQP-ordering procedure for the superalgebra generators was applied and shown was that the potentially dangerous terms in the superalgebra commutators vanish on the primary constraint surface. Due to the first-class constraints presence among these primary constraints a room for the anomaly presence is not yet excluded and a little bit more further investigation has to be done. This is an objective of our paper under preparation [20] , where the BRST procedure for the quantization of the considered string/brane model is studied. Note also, that our analysis is naturally applied for the super p-brane models preserving M−1 M fraction of N = 1 supersymmetry in higher dimensions. In particular, this concerns the centrally extended D = 11 superspace, where 31/32 fraction of N = 1 supersymmetry for the studied here model of tensionless super p-brane is preserved [16] . Some additional details arising at the transition from D = 4 to D = 11 can be found in the recent paper [21] , where superstring model preserving less number fractions of D = 11 N = 1 supersymmetry was considered.
